a combination of four echocardiographic parameters 1 . The objective of this study is to validate the utility for predicting the postnatal outcome of fetuses with PA-CS/IV by this score. Methods: Observational study of prospective cohorts undertaken at a tertiary centre of fetuses with PA/CS-IVS between January 2010-June 2016. We used the cut-off points of our score (tricuspid valve/mitral valve ratio ≤0.83, pulmonary valve/aortic valve ratio ≤0.75, right ventricle length/left ventricle length ratio ≤0.64, and tricuspid inflow duration/cardiac cycle length ≤36.5%). We included 3 patients underwent prenatal pulmonary valvuloplasty (PPV) in order to determine the discriminatory capacity of these cases with the score. We divided the score into three subgroups: ≤ 1 parameter (high probability of BVC), 2 (PPV candidates) and ≥ 3 (high probability of non-BVC). We evaluated the predictive capability of the score for these three prognosis situations. Results: The study group included 29 liveborn fetuses (22 with BVC and 7 with non-BVC). The presence of ≤ 1 parameter of the score allowed to predict a BVC with a sensitivity (Sn) of 74% (CI 95, 51-88%) and a specificity (E) of 80% (CI 95%, 49-94%). If ≥ 3 markers were presented a non-BVC were predicted with a Sn of 43% (CI 95%, 16-75%) and a E of 91% (CI 95%, 72-98%). Finally, cases candidates for PPV could be predicted in those with two parameters with a Sn of 100% (CI 95%, 44-100%) and a E of 81% (CI 95%, 62-92%).
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1. Gómez-Montes E et al. 2011, Prenat Diagn. 31:372-379 Cardiology, Royal Brompton and Harefield Hospitals NHS Foundation Trust, London, United Kingdom; 3 Fetal Medicine Unit, St George's University Hospitals NHS Foundation Trust, London, United Kingdom Objectives: To evaluate perinatal and perioperative changes in ventricular geometry, myocardial performance and cardiac function in term fetuses with simple transposition of the great arteries (TGA). Methods: Prospective longitudinal study of 67 women delivering at term including 54 pregnancies with normal outcome and 13 pregnancies affected by fetal transposition of the great arteries. B-mode, M-mode, pulsed wave Doppler, spectral tissue Doppler and speckle tracking imaging echoes were performed few days before delivery and within hours of birth. Postoperative echo assessment was conducted 10 days after the arterial switch operation (ASO). Results: Comparison of normal fetal and neonatal groups to TGA fetuses and neonates (before ASO) showed a significant (p<0.001) alteration in ventricular geometry (RV sphericity index: fetus 1.8 vs. 1.6; neonate 2.3 vs. 1.7), myocardial deformation (LV torsion: fetus 2.1deg/cm vs. 3.0deg/cm; neonate: 1.3deg/cm vs. 1.7deg/cm), and cardiac function (LV cardiac output [CO] : fetus 197ml/min/kg vs. 319ml/min/kg; neonate: 269ml/min/kg vs. 356ml/min/kg), respectively. Perinatal and perioperative changes within TGA group (fetus vs. neonate before ASO vs. neonate after ASO) showed a significant (p<0.001) alterations in cardiac geometry (RV sphericity index: 1.6 vs. 1.7 vs. 2.0), myocardial deformation (LV torsion: 3.0deg/cm vs. 1.7deg/cm vs. 0.0deg/cm), and cardiac function (combined CO: 582ml/min/kg vs. 809ml/min/kg vs. 611ml/min/kg; RV myocardial longitudinal systolic velocities S': 6.7cm/s vs. 9.3cm/s vs. 4.1cm/s; RV diastolic E/E': 6.5 vs. 7.3 vs. 14.7), respectively. Conclusions: Altered perinatal cardiac parameters in TGA infants suggest that the deleterious impact of hypoxemia on myocardial performance is already evident in utero with significant worsening of the effects after birth. The alteration of cardiac indices after corrective surgery could be due to the acute changes in loading conditions with establishment of serial cardiovascular circulation and as a consequence of preoperative neonatal hypoxemia.
OP16.04
The prevalence of pathogenic copy number variation in tetralogy of Fallot and associated congenital heart defect diagnosed prenatally Objectives: To ascertain the use of whole genome low coverage sequencing in TOF and associated defects in fetuses. Methods: A total of 50 fetuses with TOF confirmed by pathological anatomy, including 5 with absent pulmonary valve syndrome and 12 with pulmonary atresia with ventricular septal defect were analysed from the data base at the Beijing Key Laboratory of Fetal Heart Defect/Maternal-Fetal Medicine August 2012 to December 2016. Demographic, fetal echocardiography and whole genome low coverage sequencing (×1) data were reviewed to investigate the association between genetic abnormalities and TOF. Results: Of the 50 cases, 38 cases (38/50; 76%) were complicated with other intracardiac malformations: 23 (23/50; 46%)with abnormal patent ductus arteriosus (14 with absent ductus arteriosus, 4 with ductus arteriosus origin abnormality, 4 with ductus arteriosus stenosis, and 1 with thin ductus arteriosus), 17 (17/50; 34%) with right aortic arch, 10 with persistent left superior vena cava, 5 with aberration left subclavian artery, 3 with congenital bicuspid aortic valve, 1 with juxtaposed right atrial appendage, 1 with congenital bicuspid pulmonary valve, 1 with brachiocephalic vein, 1 with anomalous pulmonary venous connection. In this cohort, 9 cases(9/50; 18%)had pathogenic CNVs(2 with Smith-Magenis syndrome, 5 with 22q11.2 micro-deletion syndrome,1 with Down syndrome, and 1 case of Patau syndrome), and 6 had associated extracardiac defects. Conclusions: There is a significant yield (18%) of pathogenic CNVs by whole genome low coverage sequencing in fetuses with TOF. TOF diagnosed prenatally is also frequently associated with other intracardiac defect, e.g. abnormal patent ductus arteriosus or aortic arch.
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Prenatal diagnosis of tuberous sclerosis complex using high-throughput DNA sequencing combined with fetal echocardiography 
Short oral presentation abstracts
Objectives: Tuberous sclerosis complex (TSC) may affect multiple systems, but few prenatal symptoms appear during pregnancy. With development of high-throughput DNA sequencing technology, two TSC genes have been proposed as an independent diagnostic standard. This study aimed to determine prenatal tubercular sclerosis diagnosis and counselling for high-risk groups of TSC using high-throughput DNA sequencing combined with fetal heart echocardiography (FE). Methods: FE was performed in 28 pregnant women with a family history of TSC or suspected familial tuberous sclerosis. Amniotic fluid and peripheral blood samples were collected from pregnant women or their family members. Fetuses and family members were further analysed for potential TSC1 and TSC2 mutations by next-generation DNA sequencing. Results: 28 families were selected. Twenty-seven families had members and/or probands with TSC gene abnormalities, of which five were family genetic mutations and 22 were caused by de novo mutations. For prenatal diagnosis, TSC gene abnormalities were detected in five of 28 fetal amniotic fluid samples. Among these samples, three had multiple cardiac rhabdomyoma (CR) by FE and the remaining samples were negative by FE. One special family, the proband was clinically diagnosed with TSC, but no target genes was identified in the whole family. Conclusions: For high-risk TSC population, target gene detection combined with FE for prenatal diagnosis of TSC is feasible. Counselling, prognosis and perinatal management are facilitated based on genetic analysis and FE.
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Quality assessment of (semi-) automated evaluation of the fetal heart using fetal intelligent navigation echocardiography (FINE) in 700 cases Schleswig-Holstein, Campus Luebeck, Luebeck, Schleswig-Holstein, Germany Objectives: To evaluate the performance of (semi-) automated sonographic evaluation of the fetal heart using FINE software in fetuses presenting in favourable and non-favourable positions. Methods: Prospective analysis of the correct depiction of the 9 standard planes in STIC volumes with fetal spine position during initial volume acquisition at 2 and 10 o'clock, 3 and 9 o'clock, 4 and 8 o'clock, 5 and 7 o'clock and at 6 o'clock. Results: Between 04/2015 -03/2017 706 STIC (5D Heart) volumes in fetuses with a mean gestational age of 20 5/7 gestational weeks (14 0/7 -32 0/7 gw) were acquired. The sample consisted of 39 volumes acquired with the fetal spine at 2 and 10 o'clock, 78 volumes at 3 and 9 o'clock, 229 volumes at 4 and 8 o'clock and 360 volumes with the fetal spine between 5 and 7 o'clock.
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When using a non-recommended fetal position for acquisition of 5DHeart volumes, with the fetal spine located outside 5-7 o'clock, correct visualisation of a least 8 of the 9 diagnostic planes was achieved as shown in table 1. Frequently not complete depicted planes are also shown in the table.
Multiple logistic regression model proofed significant difference between favourable and non-favourable spine position and correctly depicted planes and in cases of advanced gestational age. Conclusions: FINE -software is feasible and reasonable applicable even in a non-favourable fetal presentation.
Main reasons for impaired visualisation were shadowing of bones and if key heart structures were orientated parallel to the insonation angle.
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Fetal intelligent navigation echocardiography (FINE) detects congenital heart disease with a sensitivity of 98%, specificity of 93% and accuracy of 95% Objectives: Fetal Intelligent Navigation Echocardiography (FINE) is a novel method that automatically generates and displays nine standard fetal echocardiography views in normal hearts by applying intelligent navigation technology to spatiotemporal image correlation (STIC) volume datasets. The objective of this study was to determine the sensitivity, specificity, and accuracy of FINE in the prenatal detection of congenital heart disease (CHD). Methods: A case-control study was conducted in 50 fetuses with confirmed CHD (cases) and 100 fetuses with normal hearts (controls) in the second and third trimesters (1:2 ratio). Using four-dimensional ultrasound with STIC technology, volume datasets containing gray-scale information were acquired in these fetuses. After all identifying information was removed from 150 volume datasets, they were randomly distributed to a different sonologist for analysis using the FINE method. The sonologist was blinded to the fetal cardiac diagnosis, and did not acquire any of the STIC volumes. The sensitivity, specificity, and accuracy of FINE for the prenatal detection of CHD were determined. Results: The CHD diagnoses included septal defects, atrioventricular septal defects, conotruncal anomalies (double outlet right ventricle, tetralogy of Fallot, transposition of the great vessels), right heart anomalies, left heart anomalies, and other cardiac defects. The sensitivity, specificity, and accuracy of FINE for the prenatal detection of CHD was 98% (49/50), 93% (93/100), and 95% (142/150), respectively. Conclusions: We present herein for the first time the diagnostic accuracy of the FINE method in fetuses with normal hearts and CHD in the second to third trimesters. Since FINE accurately identifies a broad spectrum of CHD, this method could be used prenatally to screen for and diagnose CHD. ''drop-out'' planes 
